Primary diffuse large B-cell lymphoma of the seminal vesicle is an extremely rare disorder, with only two cases reported in the English literature. Here, we present imaging findings of a case of primary diffuse large B-cell lymphoma of the seminal vesicle. On transrectal ultrasonography, the mass presented as a 3.0-cm-sized heterogeneous, hypoechoic lesion in the right seminal vesicle. Computed tomography (CT) revealed a mass with rim-like enhancement in the right seminal vesicle. On magnetic resonance imaging (MRI), the tumor showed iso-signal intensity on T1-weighted images and heterogeneously intermediate-high signal intensity on T2-weighted images. The tumor showed rim-like and progressive enhancement with nonenhancing portion on dynamic scanning. Diffusion restriction was observed in the mass. On fluorodeoxyglucose positron emission tomography-computed tomography (FDG PET/CT) imaging, a high standardized uptake value (maxSUV, 23.5) by the tumor was noted exclusively in the right seminal vesicle.
INTRODUCTION
Tumors of the seminal vesicles may be either primary or secondary tumor spread from adjacent organs, such as the prostate, bladder, rectum, or lymphoma (1) . Primary neoplasms of the seminal vesicles are a rare and poorly understood entity. The criteria for the diagnosis of primary seminal vesicle tumor are as follows: No other demonstrable tumor present in the body; the tumor should be verified as localized in the seminal vesicle; and tumor invading from surrounding organs should be excluded (2, 3) .
Primary diffuse large B-cell lymphoma of the seminal vesicle is an extremely rare disorder, with only two cases reported in English literature (4, 5) .
We record here an extremely rare case of primary diffuse large B-cell lymphoma of the seminal vesicle. To our knowledge, the radiologic findings of this entity have seldom been described, due to its rarity. We present here the ultrasound (US), computed tomography (CT), magnetic resonance imaging (MRI), and [18F]-fluorodeoxyglucose positron emission tomography-computed tomography (FDG PET/CT) findings in this case This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/ by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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of primary diffuse large B-cell lymphoma.
CASE REPORT
A 58-year-old man was presented with dysuria and erectile dysfunction for 1 year. The patient had a medical history of diabetes mellitus. On admission, physical examination showed no abnormal findings. Laboratory tests revealed an elevated level of prostate-specific antigen (PSA, 7.35 ng/ml). Urinalysis results and creatinine levels were normal.
On transrectal ultrasonography (TRUS), no evidence of prostate cancer was found. Rather, we found a 3.0-cm-sized heterogeneous, hypoechoic mass lesion in the right seminal vesicle (Fig. 1) .
Abdominopelvic computed tomography (APCT) was performed, revealing a 4.1 × 3.0 cm sized well-defined mass with rim-like enhancement in the right seminal vesicle on portal venous phase. No significantly enlarged regional lymphadenopathy was found, and no other abnormal finding was seen on APCT.
Subsequently, we performed gadolinium-enhanced MRI. The tumor was shown to be of iso-signal intensity on T1-weighted images (T1WI), and heterogeneously intermediate-high signal intensity on T2-weighted images (T2WI) compared to signal intensity of adjacent muscle. Similar to CT finding, rim-like enhancement was shown on 3-min delayed phase images. e f enhancement with a non-enhancing portion. On diffusionweighted imaging (DWI), the mass had high signal intensity on high b-value (1000 s/mm 2 ) and reduced apparent diffusion coefficient (ADC) values (Fig. 2) .
On FDG PET/CT imaging, we found a high standardized uptake value (maxSUV, 23.5) exclusively in the tumor of the right seminal vesicle.
The differential diagnosis of malignant tumor of the seminal vesicle includes adenocarcinoma, squamous cell carcinoma, sarcoma, neuroendocrine tumor, and lymphoma. Since such lesions may appear as either a mass or an infiltrating lesion with enhancement in the seminal vesicle, they cannot be differentiated based on imaging findings (1, 6).
To confirm histopathological diagnosis, ultrasound-guided needle biopsy was performed. Hematoxylin-eosin (HE) staining showed diffuse proliferation of a large neoplastic lymphoid area, suggestive of large cell lymphoma. The lymphoma cells showed positive immunohistochemical staining for CD20, a specific marker of B-cell lymphoma; partially positive staining for CD3, CD5, CD79α, LCA, and Ki-67; and negative staining for CD21, CD30, C-kit, and AFP. Thus, the overall histopathological and immunohistochemical findings were suggestive of diffuse large B-cell lymphoma. Bone marrow biopsy did not reveal lymphomatous involvement (Fig. 3) .
The patient was treated with R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone). 
DISCUSSION
The genitourinary (GU) system is commonly affected by disseminated lymphoma, also known as secondary extranodal disease. Rarely, lymphoma can originate from and remain localized to one of the GU organs and thus presents as primary extranodal disease. Although lymphoma more commonly manifests as nodal disease affecting lymph nodes and lymphoid organs (such as the spleen, thymus, tonsils, and pharyngeal lymphatic ring), up to 40% of lymphoma cases present as extranodal disease with only 3% having the GU system as the primary site of involvement (7).
Only two cases of primary diffuse large B-cell lymphoma in the seminal vesicle are reported in the English literature ( Table 1 ). The first of these, a primary diffuse large B-cell lymphoma of the seminal vesicle, showed a heterogeneous, echogenic mass on ultrasound and a homogenously enhancing mass on CT (4). But, in our case the tumor showed rim-like enhancement on portal venous phase images of CT and 3-min delayed phase images of MRI with a non-enhancing portion on 5-min delayed phase image of MRI. This finding may be necrotic portion rarely seen on lymphoma (8, 9) . But, we could not prove it due to lack of radiologic-pathologic correlation. In another case of primary diffuse large B-cell lymphoma of the seminal vesicle, hypermetabolism was noted on FDG PET/CT (5). This finding was consistent with our case.
Two cases of secondary seminal vesicle involvement of diffuse large B-cell lymphoma were reported, in India and Japan (6, 10) . The case reported in Japan revealed a homogenous enhancing mass on CT. The mass was of low signal intensity on T1WI and high signal intensity on T2WI, with heterogeneous enhancement (10) -MR findings similar to our case. The case reported in India showed a heterogeneously enhancing mass on CT, and hypermetabolism on FDG PET/CT (6) -findings similar to our case.
As with previously reported cases, our case showed a heterogeneous, hypoechoic mass on TRUS, while CT and MRI demonstrated rim and progressive enhancement with non-enhancing portion with diffusion restriction. FDG PET/ CT showed marked hypermetabolism. These findings are suggestive of a nonspecific malignant tumor.
To the best of our knowledge, MR imaging findings in primary diffuse large B-cell lymphoma of the seminal vesicle have not previously been reported. Although there are no specific imaging findings for primary lymphoma, including diffuse large B-cell lymphoma, in the seminal vesicle, we consider lymphoma in the differential diagnosis when confronted with a patient with seminal vesicle tumor.
